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Abstract: This study was performed via a survey conducted of a total of 112 cattle operations in Kars and the vicinity and included a
total of 2317 head, of which 280 were determined to have foot problems. The financial loss incurred per operation was calculated in
accordance with the data obtained. As a result, the prevalence of foot disease encountered in cattle in the region in 2010 was determined
to be 12.08%, and although it varied depending on the severity of the foot diseases, the animals were healed in an average of 46.5 days.
Live weights declined by an average of 14.9% due to pain and lower feed consumption during the course of the disease and the rate of
reoccurrence of the foot disease averaged 37.4%. Furthermore, it was determined that total loss per operation from foot diseases in this
study was €357.85 and that operations spent an average of €76.36 per year on foot disease in the form of treatment and veterinarian
expenses.
Key words: Cattle, foot diseases, financial losses, treatment and veterinarian expenses, Kars Province

1. Introduction
The problems that lead to financial losses in countries
where modern cattle-raising is practiced include foot
diseases, mastitis, and infertility (1,2). Kossaibati and
Esslemont (3) reported that 38% of losses due to illness
in cattle-raising are caused by mastitis and 27% by foot
diseases. Enting et al. (1) reported that the incidence of
foot diseases has increased in animals with improved meat
and milk productivity as modern dairy cattle operations
have become more widespread.
Factors such as breed, season, lactation, age, the way
animals are raised, and hoof deformities all play a role in
the incidence of foot diseases (4–6). Environmental and
genetic factors, failure to regularly trim the hooves of cattle,
and improper feeding all set the stage for foot diseases (7).
Foot diseases are one of the most substantial health
problems in raising cattle and they are becoming more
prevalent with the spread of intensive cattle-raising
operations, resulting in significant economic losses.
Economic losses related to foot diseases can include
treatment expenses, the need for more labor, weight loss,
milk that cannot be used during treatment, decline in
milk production, premature removal from production,
decreased fertility, extended intervals between calving,
and additional insemination expenses (1,3).
* Correspondence: pinardemir80@hotmail.com
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The purpose of this study was to determine the
prevalence of bovine foot disease in the province of Kars,
which is one of the most important animal husbandry
regions in Turkey, and to determine the economic losses
resulting from foot diseases in cattle operations.
2. Materials and methods
The study consisted of a survey conducted at a total of
112 cattle operations chosen with the random sampling
method in order to calculate economic losses and foot
disease at cattle operations in Kars and the surrounding
villages from October to December of 2010. The study
examined 2317 head of cattle of various breeds, ages,
and weights, of which 280 were determined to have foot
diseases.
In the calculation of financial losses, there was no
grouping of foot diseases according to cattle breeds. The
average age of animals that had foot disease in the survey
was 2.14 years; loss of cow and calf were not taken into
consideration because disease was generally encountered in
heifers and young bulls. Only the average economic losses
caused by the disease for each operation were examined
with the partial budgeting method (1). The average values
obtained from the survey conducted with breeders and
the financial losses resulting from disease were classified
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into 3 groups as “live weight loss”, “replacement cost”,
and “treatment and veterinary expenses”, and the sum
was calculated. Loss due to disease was calculated in
the economic analysis performed according to the data
obtained from the breeders, and the savings in feed that
occurred due to the animal’s loss of appetite were taken
into consideration.
The financial losses incurred per operation for foot
diseases were calculated based on market conditions in
January 2011. In addition, the continuous variables were
expressed as mean ± standard error, and categorical
variables were compared by chi-square test. Statistical
significance was set at P < 0.05.
Table 1 shows the methodology used to estimate
financial losses caused by foot disease for each operation.
3. Results
In discussions with a total of 112 cattle operations, the
incidence of foot diseases in the region was determined
to be 12.08%. It was also determined that an average of
20.7 head of cattle were owned by each operation and that
foot disease was observed in an average of 2.5 animals
per year.
Foot disease was observed at 2.14 years of age on
average and it was especially common in the months of
June and July. Producers stated that foot and mouth disease
accounted for 90% of the cases of foot disease and that 10%
were due to the terrain and other factors.
It was determined that 16.19% of the foot disease was
in the front right foot, 17.34% in the left front foot, 31.21%
in the right back foot, and 35.26% in the left back foot.
Producers said that they obtained support from a
veterinarian in the early stage of the disease 3.1% of the
time and at an advanced stage 54.7% of the time, while
42.2% of the producers said that they waited for the disease
to heal itself.
According to data obtained from the surveys, 48.2% of
the foot disease occurred in males and 51.8% in females,
while 58.3% of the foot disease in the region occurred in
native cattle breeds, 10% in hybrid cattle, and 31.7% in
culture cattle breeds. The study did not find any significant

statistical difference between the prevalence of breeds of
cattle regarding foot diseases (P > 0.05).
The floor in 73.2% of the barns was concrete and 98.2%
of the producers said that they used material like straw or
dried horse manure for bedding. The floors of the barns
were cleaned on average twice a day. During the winter
months, 88.3% of the producers tied up their animals
and 11.7% put them in pens. The study did not find any
significant statistical difference between animals that were
tied up or put into pens regarding foot diseases (P > 0.05).
Producers also indicated that 90.8% of the animals did go
outside in the winter, especially to drink water.
In order to prevent and control foot diseases, 28.6%
of the producers said that they administered the foot and
mouth vaccine, 18.6% used antiseptics such as foot baths
and sprays, and 6.25% used lime. On the other hand,
21.4% of producers said they took no measures at all. In
addition, 25% said that they performed hoof trimming
and care themselves.
The technical and financial parameters used in the
financial analysis and the related values obtained during
the survey are provided in Table 2, while prices related to
the financial analysis are given in Table 3.
Expenses for mechanical foot care (hoof trimming,
foot bath), which is included in treatment and preventative
veterinary expenses, was calculated as an average of
€34.5, and annual average treatment and veterinarian
expenses related to foot diseases were €76.36 for the cattle
operations. Although it varied depending on the severity
of the disease, it took an average of 46.5 days for the
animals to heal.
It was determined that the animals that came down
with disease had an average live weight of 205 kg, that live
weight fell by an average of 14.9% during the illness due to
pain and lower consumption of feed, and that the average
rate of relapse in the same animal was 37.4%.
Producers said that 93.8% of the animals consumed
less feed during the course of the illness, that the average
decline in feed consumption was 12.24% while the foot
disease continued, and that this situation continued for an
average of 23.45 days.

Table 1. Methodology used in calculations.
Live weight loss = Average live weight (kg/head) × decrease in the liveweight (%) × price of meat (kg/€)
Cattle replacement costs = Price of replacement cattle (€) × rate of removal from the herd (%)
Average treatment and veterinarian expenses (data obtained from breeders)
Total cost = Live weight loss + cattle replacement costs + average treatment and veterinarian expenses
Feed efficiency = Average decline in feed consumption (%) × average decline in feed consumption (days) × price of feed (kg/€)
Total financial losses = Total cost – feed efficiency
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Table 2. Data used in estimating losses related to foot diseases (€).
Parameters

Min.

Max.

Mean

Std. error

10

210

46.48

4.87

Treatment and veterinarian expenses (€)

6.90

230.10

76.36

7.14

Average live weight (kg)

100

500

205.00

14.43

Average body weight loss (%)

0.00

33.33

14.93

1.32

Rate of reoccurrence (%)

5

80

37.36

3.11

Average decline in feed consumption (%)

2

50

12.24

3.69

Average decline in feed consumption (days)

10

80

23.45

2.57

Average days for healing

Table 3. Prices used in estimating losses related to foot diseases.
Factors

Prices (€)

Concentrate feed prices (€/kg)
Breeding heifer price (€)
Price of meat (€/kg)
Cow replacement costs (60%) (€)

In response to the questions in the survey regarding
whether or not fertility of the animal decreased after the
illness, 33.3% of the operations indicated that it did and
total loss of fertility in heifers was determined to be 1.4%.
The percentage of animals being disposed of due to loss of
live weight or fertility was found to be 2.8%.
The annual financial loss of a cattle operation resulting
from foot diseases is provided in Table 4 in light of the data
obtained from the breeders.
The average economic loss per operation related to foot
diseases was calculated as €357.85. This study identified

0.31
2805.34

References
TDSYMB (8)
TOBB (9)

5.56

Etfiyat.com (10)

1682.93

Yalçın et al. (11)

losses resulting from foot diseases in operations in the Kars
area as loss of live weight (46.40%), cow replacement costs
(32.78%), and expenses for treatment and veterinarians
(20.82%).
From discussions conducted with producers, it was
determined that the average age of cattle who contracted
the illness was 2.14 years, and so expenses related to
loss of dairy production, milk that could not be used
during treatment, extended calving time, and additional
insemination at the operations were not included.

Table 4. Financial losses due to foot diseases (€).
Financial losses

Prices (€)

%

Weight loss

170.17

46.40

Treatment and veterinarian expenses

76.36

20.82

Cattle replacement costs

120.21

32.78

Total costs

366.74

100.00

8.89

-

357.85

-

Feed efficiency
Total financial losses
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4. Discussion
Foot diseases are known to result in substantial economic
losses in dairy cattle-raising and constitute serious health
problems (12). In fact, they are the third most serious
problem after infertility and mastitis (13).
It has been determined that foot diseases identified in
cattle vary depending on the way the cattle are raised, how
they are fed, shelter conditions, climate, and geographical
regions (5). The annual incidence of foot diseases in this
study was 12.08%, and this rate is equivalent to rates
reported for Turkey as numerous researchers have reported
rates varying from 10% to 27% (7,14–17).
It was determined that 48.2% of the foot diseases
occurred in males and 51.8% in females, while 58.3% of
the foot disease occurred in native breeds. This might be
attributed to the fact that the survey was conducted with
the random sampling method and in a region where the
population of native cattle breeds in animal husbandry
operations is quite high (63.9%) according to data from
the Turkish Statistical Agency (18).
Canpolat and Bulut (7), Atasoy (15), and İstek and
Durgun (16) reported that 80%–88% of foot diseases
occurred in the back feet. This study, however, resembles
other studies in finding that 66.47% of complaints about
foot diseases occurred in the back feet.
This study determined that the average weight of the
animals that contracted foot diseases was 205 kg. However,
some researchers have reported that foot diseases are
encountered more frequently in cattle weighing over 250
kg (19,20). It is thought that the reason foot diseases are
especially prevalent in animals that weigh more is that the
disease results from the pressure that is formed by the load
borne by the foot (16). The reason for the difference here
is thought to be that 90% of the foot disease in the region
is caused by foot and mouth disease and because young
animals are more sensitive to this disease.
On the other hand, a number of researchers (14,16,21–
23) have reported that several predisposing factors, such as
climate and environmental conditions, improper nutrition,
unclean or irregular shelter, failure to perform regular foot
and hoof care, pregnancy and lactation, age, breed, and
sex, play a role in foot diseases. It has been emphasized that
factors such as keeping animals in a shelter continually,
the common use of manure for bedding, lack of a 3%–4%
slope on the barn floor for urine and other wastes, lack
of manure trenches, and failure to wash the animals’ feet
upon returning from pasture all play a role when it comes
to the occurrence of foot diseases (5). In this study, the
barn floors were cleaned on average twice a day. However,
the usable area in barns where animal husbandry was
conducted by families on a small scale was insufficient.
The barns did not meet hygienic standards and the floors
in these operations were generally wet, dirty, and muddy.

In the studies that have been conducted, hoof
deformities were generally observed in the winter and
spring months. It has been reported that this occurs
because the animals are kept in the barns due to the
weather conditions and are not taken out enough, coupled
with failure to provide hoof care (4,5,7,24,25). In this study,
on the other hand, it was determined that foot diseases in
the region were observed in the months of June and July
(78.8%), and this situation is related to the fact that foot
and mouth disease is especially prevalent in the region
during the months of June and July.
The survey determined that the average age of the
animals that contracted foot disease was 2.14. A number
of researchers have reported that foot diseases are more
frequently observed in cattle between the ages of 3
and 7 (7,17,26). This difference in the average age was
attributed to the fact that the study was conducted among
a population consisting of mostly younger animals and the
fact that young animals are more susceptible to foot and
mouth disease.
This study did not find any statistically significant
difference regarding foot diseases between animals that
were tied up or put into pens (P > 0.05). The reason for this
is thought to be the fact that 90.8% of the producers took
their animals outside to drink water during the winter
months.
An examination of dairy barns in the province of Kars
showed that most of them were not well planned and had
floors of dirt or concrete. Generally, straw and dried horse
manure were used as bedding. Dirt floors were preferred
over concrete by 26.8% of the producers because they are
soft and warm.
A general decline, especially in breeding bulls, and
weight loss due to the pain experienced by the animal
were observed. The disease generally occurred in the back
feet and resulted in unwillingness to copulate and failure
to inseminate (27). As a result, there is an economic loss
because animals are removed from the breeding program
early and sent to slaughter. In this study, economic loss
due to the early removal of animals from production was
determined to be €120.21.
Foot diseases can cause decline in body condition (1).
In this study, the amount of feed consumed by animals
declined by 12.24% (2%–50%) and this lasted on average
23.45 days, even though it varied depending on the
severity of the disease. The economic analysis took this
into account. In keeping with the results of this study,
Enting et al. (1) reported that in the study they conducted,
feed consumption fell 4% and this lasted for 35 days.
In the study conducted by Kudi et al. (27), a significant
relationship was identified between foot diseases and live
weight (P < 0.05). In this study, live weight declined by
an average of 14.49% and this situation continued for an
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average of 46.5 days. In light of these data, it can be said
that live weight fell by 0.66 kg per day. Similarly, Ettema
and Østergaard (28) and VanArendonk et al. (29) reported
in their studies that daily body weight decreased by 0.5 kg
and that this situation continued on average for 35 days.
In this study, the average age of those that contracted
foot diseases was 2.14. Economic analysis regarding
declining milk production was not performed because
data on changes to milk production were unavailable.
However, Rajala-Schultz et al. (30) determined that the
daily loss in milk production per cow varied between 1.5
and 2.8 kg. Warnick et al. (31) reported that average daily
milk production per head in 2 different herds fell by 0.5
and 1.5 kg respectively after cows developed lameness.
In this study, average loss per operation in cattle-raising
operations was calculated as €357.85. In similar studies,
average loss per operation in dairy cattle operations was
€398.07 (11), while Kossaibati and Esslemont (3) reported
that the total cost per case was £246.22, Cha et al. (32)
reported an average cost of US$177.62 per case in different
types of lameness (single ulcer, digital dermatitis, foot rot),
Ettema and Østergaard (28) reported a loss of €192 per case
in the herds, and Enting et al. (1) reported economic loss of
€104 per cow. Therefore, it could be said that there was no
significant economic difference between this study and other
studies even though there were numerous differences in
terms of the area where the studies were conducted, operation
management approaches, and the breeds of animals.

This study determined that expenses for treatment
varied between €6.90 and €230.10 depending on the
severity of the foot disease and that the average was
€76.36. Zeddies et al. (33) reported treatment expenses for
light and severe cases of €30 and €73, respectively. In the
study conducted by Enting et al. (1), treatment expenses
averaged €24, and Kossaibati and Esslemont (3) reported
expenses of €50. In this study, producers tried methods
such as lime and foot antiseptics during the early stages of
the disease and called a veterinarian at the advanced stages
of the disease, which is thought to be why expenses for the
treatment of foot diseases in the chronic stage were higher
than in other studies. In fact, only 3.1% of the producers in
the survey stated that they had obtained the support of a
veterinarian in the early stages of the disease.
In conclusion, we can say that foot diseases in the
region are predominately caused by foot and mouth
disease and cause substantial economic loss for animal
husbandry. Therefore, it was concluded that special efforts
must be made to control foot and mouth disease, and that,
secondary to this, educating producers in the region about
methods for preventing and control foot diseases, such
as regular hoof trimming and care, use of foot baths, and
ensuring that barns are hygienic, will play a significant role
in reducing the incidence of foot diseases and consequently
economic losses.
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